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ATD/RAF creded asurvey to identify community needs and interest related to airflow analysis
for airborne sampling. The web-based survey was open between 17 Jan and 28Feb 2003,and
thirty-threeresporses were receved. Of these, 16 were from U.S. universities, 12were from
NCAR (6 ACD, 3MMM, and 3ATD), 3were from Germany or Grea Britain, 1from NOAA,
and 1was anonymous. Responcents were asked their primary expertise: 28% listed “atmospheric
chemistry”, 28% “cloud ptysics’ or “cloud chemistry”, 25% “atmospheric agosols’ or “air
polution”, %% “radiation”, 6% “boundry layer” and the remainder “other”. The survey was
divided into threesedions, pertaining to HIAPER, the C-130,and more general isues.

HIAPER SECTION

97% of responcents were definite or possble users of instrumentation onHIAPER. Expeded
instrumentation wse fell i n the foll owing categories (with some investigators planning to use
more than ore instrument type): gaseous chemistry, including H,O (33%), agosols (24%),
clouds (17%), winds/state parameters (13%), radiation/remote sensing (7%) and the remainder
other instruments. Likely mourting locaions were upper or lower fuselage (44%), wingpod
(30%), wing (12%), nase (10%), and tail (4%).

Desired reseach altitudes were fairly evenly divided: 38% expeded to sample & mid-levels (10-
30,000ft), 35% at high-altitude, 30-50,000ft, and 2P% at low-altitude, 0-10,000ft . These
statistics refled the wide range of scientific missons expeded for HIAPER. Particles of al sizes
and types were of interest to the responcdents: agosols < 1 um (25%), agosols > 1 um (229%),
cloud doplets (18%), ice aystals (17%), and dizzle andrain (18%). When asked the importance
of particle size distributions to their measurements, 6% said they were of high importance, 13%
of medium importance, and 23% of low or noimportance

Responcents were asked what information abou HIAPER' s airflow charaderisticsis of most
importanceto them and were given some examples. Most cited the examples, such as particle
trajedories, enhancements, and shadow zones (28%), flow speed and angles (28%), boundry
layer thickness(26%), and presaure distributions (12%). Other concerns given were the possble
effeds of dynamic heaing and exhaust ports on sampling.

67% of responcents exped to or might use an inlet for their HIAPER instrument. Requirements
for inlets were variable. For example, expeded flow rates vary from 1-2 L/min to 100L/min.
Some investigators are willi ng to share an inlet and would like ATD to provide it, while some
have spedfic requirements for an inlet that would be dedicaed to their instrument. Severa
would like to work oninlet development in conjunction with ATD. Flow modeling was



suggested na only determine dharaderistics of airflow aroundthe arcraft itself, bu for speafic
inlet issues such as “how particles behave aoundthe inlet, particle anplificaion, shadowing,
etc.”, and “avoidanceof ... particle shattering on structures immediately upstream of probe
sample volume.”

Investigators were asked to describe posgble measurement strategies for verifying model results.
Many suggested making measurements with identicd probesin different locaions (22%), using
a Rosemourt 5-hadle or other (micro-pitot) devicefor measuring flow charaderistics at diff erent
locaions (17%), maneuvers at diff erent angles and speeals (9%), or trace experiments (9%).
Other ideas invalved the traili ng cone, laser velocity measurements, flybys, inlet tests, and
column closure studies.

C-130 SECTION

81% of respondents were definite or passble users of instrumentation onthe C-130. Expeded
instrumentation use fell i n the foll owing categories (with some investigators planning to use
more than ore instrument type): gaseous chemistry, including H,O (41%), clouds (22%),
agosols (16%), winds/state parameters (16%), and radiatiorn/remote sensing (6%). If these
resultsturn ou to be representative of the genera community, HIAPER may have dlightly fewer
payloads related to gas-phase dhemistry and clouds and slightly more related to agosols than the
C-130. 580 of all responcents said their sampling considerations for the C-130are esentially
the same &s that for HIAPER. As aresult, thase HIAPER resporses have been commingled with
the information given below.

Likely mourting locaions onthe C-130were the upper or lower fuselage (40%), wingpod
(37%), wing (14%), and ncse (9%). These locaions are quite similar to HIAPER, bu dlightly
lessinstrumentation is expeded onthe fuselage for the C-130and dli ghtly more on the pods.
Desired reseach altitudes were evenly divided with 50% expeding to sample & low altitude (O-
10,000ft), and 50% at mid-levels (10-25,000ft). Particles of interest were similar as for
HIAPER: agosols < 1 um (23%), agosols > 1 um (20%), cloud doplets (19%), ice aystals
(16%), and dizzle andrain (22%). When asked the importance of particle size distributions to
their measurements, 52 said they were of high importance, 20% of medium importance, and
28% of low or noimportance

Airflow charaderistics of most importanceto responcents were simil ar to those given in the
HIAPER sedion. A repeaed additional concern (that would also apply to HIAPER) was
potentially distorted streanlines and perticle trgjedories aroundwingpods that could affed
measured cloud doplet distributions and cloudwater chemistry. The need for verification o
model results was again stressed, with suggested strategies for testing model results smilar to
those given in the HIAPER sedion. 726 of responcents exped to use an inlet for their C-130
instrument, with inlet requirements smilar asfor HIAPER.



OTHER ISSUES

Abou half (52%) of respondents would like to have arflow and/or particle trajedories analyzed
for nonRAF instruments that they use. These were primarily gaseous chemistry, agosol and
cloud plysicsinstruments and/or inlets. Of thase who reed airflow analyses, 1726 said they
would beinterested in having this analysis performed by ATD ona chargebad basis, and 726
said they might be interested in such an arrangement.

When asked where they would like to have results of airflow analyses diseeminated, 33% chose a
website, 26% atechnicd note, 18% ajournal pubicaion, 18% to individual users as needed, and
7% by email .

24% of responcents had at least some experiencewith CFD software for airflow analysis, with
the magjority of these using the mmmercial software Fluent. Threeof the seven Fluent users were
from NCAR. Those familiar with Fluent felt it was a powerful and wseful code, but “requires
significant expertise to be used properly”. One aurrent user felt low onthe leaning curve and
said, “We oould use some help from folks with expertise to get the job dore expeditiously”.

Respondents were asked for any additional comments. One concern was that airflow analyses
might be considered too costly by reviewersif included in propasal budgets. Others suggested
that a strategy for addressng airflow issues be drculated to the cmmunity, and that instrument
Pls be intimately involved in the modeling and \erification process Most of the resporses,
however, simply stressed the importance of an airflow modeling effort at ATD. Some of these
are given below:

“These analyses are so important!”

“I commendthosein ATD and the mmunity who have worked onthisin the past and who are
pushing for amore systematic goproach to addressng these problemsin the future”.

“More comprehensive arflow modeling for al of the arcraft in the reseach fleg will be abig
plus’.

“Thisisavery important effort and | hope that it doesn’t get under funded and pushed to the side
asit hasin the past.”

“NCAR ATD/RAF shoud be fluent in CFD modeling.”

“This CFD effort haslong been missng! I'm very excited that you wish to dothis both with
HIAPER andthe C-130"

“It will be even more important with HIAPER that we can quantify the impaad of sampling at
various locations. Having afadlity let people get some model runsfor their instrument would
redly be valuable for many of us.”



